The effect of amiloride and its analog dichlorobenzamil on the cardiac chronotropic responses of myocardial cell aggregates in culture to alterations of extracellular potassium or calcium.
1. Cardiac ventricular myocytes aggregates from 7-day-old chick embryos show a decrease in beating rate with increasing [K+]0, from 1 to 10 mM, and stop beating at 10 mM. 2. Amiloride, at 10(-7) and 10(-6) M, produced a significant (P less than 0.05) accentuation of the effects of increasing [K]0 that were dose dependent and produced an earlier cessation of spontaneous beating. 3. The amiloride analogue 3',4'-dichlorobenzamil (DCB), that preferentially inhibits Na+/Ca2+ exchange, produced a significant (P less than 0.05) accentuation of the effects of [K+]0 that were greater than that produced by amiloride. 4. When [Ca]0 was increased from 2.2 to 5.0 mM, cardiac beating rate increased, became irregular and then stopped at [Ca2+]0 of 5 mM. 5. DCB, but not amiloride, significantly (P less than 0.05) accentuated the changes with increasing [Ca2+]0. Thus inhibition of Na+-Ca2+ exchange accentuates the effect of increased [Ca]0 on the heart.